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(54) Printing machines with 
multiple liquid supplying trains 

(57) A printing machine is provided 
with a plurality of liquid supplying 
trains, such adapted for a particular 
kind of liquid, and the arrangement of 
the rollers being adaptable to change 
the machine as required. 
As shown in Fig. 1 :- 

(a) conventional inking is via 
rollers 3,4,5,6,12,13; 

(b) conventional dampening is via 
rollers 2,8,9,10,1 1 with roller 
7 interlinking rollers 2 and 3. 

(c) supplying mobile water- 
miscible liquid (e.g. U.V. paint) 
via at least rollers 
2,8,9,10,11. If desired roller 1 
can also mediate between 
roller 10 and the cylinder A. 

(d) supplying viscous water- 
miscible liquid (e.g. acrylic 
paint) via rollers 1 and 15. 

Sequences for the interengagement 
of rollers during start-up, dwell, etc., 
are given. A circulation system for 
U.V. paints is described, whereby 
the paint may be heated. 
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SPECIFICATION 

Reversible printing unit for off-set printing 
machines comprising wetting and painting 
5 devices 

The present industrial invention application re- 
lates to a reversible printing unit for offset 
printing machines comprising wetting and 

10 painting devices, the term "painting" meaning 
a ultraviolet (UV) paint treating and/or a water 
or acrylic paint treatment. 

For "reversibility" of the device there is 
meant the possibility of using this device not 

15 only as a painting assembly but alternatively, 
also as a wetting assembly, in such a way as 
to cooperate with the inker rollers during the 
printing process proper. 
A recent trend in this field has been that of 

20 painting the printed sheet by coating the pre- 
printed sheet with a thin film of a suitable 
paint which covers the overall surface of the 
sheet (full primer) or only given regions 
thereof (register painting). Thus, the printed 

25 sheet acquires both a greater functionality and 
a greater advertising efficacy, since the printed 
colours appear as more glossy and contrast 
reacher. 

Presently this suitable paint is coated by us- 
30 ing a spreader element (provided in line after 
the printing elements), or by using, as painting 
elements, the convention wetting devices of 
the printing element. 
In the first case the mentioned element may 
35 be used exclusively as a painting element, 
which is arranged in line with respect to the 
element provided for printing the several col- 
ours. 

Accordingly, after being printed, the sheet 
40 arrives at the spreader-painting element which 
coats it with paint. 

This approach is satisfactory from the qual- 
ity standpoint; however operation drawbacks 
occur because of the complex structure of the 
45 element, as well as economic problems since 
this in-line painting elements are very expen- 
sive and, moreover, they may be used exclu- 
sively for the painting operation. 
Furthermore, if the painting element is not 
50 provided during the printing machine making 
step, it is very difficult, or even impossible, to 
fit it inline to an already made printing ma- 
chine (particularly if the printing machine is of 
an old type). 

55 As, on the other hand, conventional wetting 
devices are used for carrying out the painting 
operation, a great number of problems occur 
because of the structural and operational char- 
acteristics of these systems. 

60 In fact the wetting device is used for paint- 
ing only by slightly modifying it and holding 
near unchanged the path of the paint through 
the rollers. 

Since the mentioned path has been specrfi- 
65 cally designed for the wetting water, it should 



be easily apparent that it is not suitable for 
the spreading operation of the paint. 

Moreover, during the switching from the 
wetting operation to the painting operation a 

70 very great time is lost for washing the device 
and the single supplying system which is used 
for both operations. 

The main object of the present invention is 
that of evently spreading the paint film or, 

75 alternatively, moisten the plate by using rollers 
which, being movable away from one another, 
are effective to modify the path of the liquid 
supplied to the device, depending on that op- 
eration, of the three mentioned operations, is 

80 to be carried out. 

This is made by suitably considering not 
only the different requirements of the wetting 
process with respect to the painting process, 
but also the different path which, during the 

85 painting operation, is to be selected depending 
on the paint type. 

Yet another object is to overcome any 
drawbacks related to the switching from the 
wetting operation to the painting operation, by 

90 means of solutions effective to reduce the 
cleaning time and eliminate any manual oper- 
ations by the operator during the switching 
from a working step to the other. 

The reversible printing unit is essentially 

95 characterized in that it comprises, in combina- 
tion, 

(a) a first water or acrylic painting roller as- 
sembly, 

(b) a second UV paint printing roller as- 
100 sembly, and 

(c) a third wetting roller assembly for carry- 
ing out the wetting operation during the con- 
ventional offset printing, the rollers of said as- 
semblies being effective to be differently asso- 

105 elated to one another depending on the roller 
assembly which must operate. 

A preferred embodiment of the invention is 
illustrated, by way of a non-limitative example, 
in the Figures of the accompanying drawings 
1 10 where: 

Figure 1 illustrates the arrangement of the 
rollers near a plate-bearing cylinder, according 
to the present invention. 
Figure 2 illustrates the device for driving the 
1 15 metering rollers and that for driving the paint- 
ing roller. 

Figure 3 illustrates the painting-wetting de- 
Vice during the stop step that is the step 
therein the water paint is supplied exclusively 
120 to the metering roller. 

Figure 4 illustrates that same painting-wett- 
ing device during the water paint pre-coating 
step in which the water paint is precoated on 
the painting roller. 
1 25 Figure 5 illustrates the painting-wetting de- 
vice during the step in which the water paint 
is coated on the plate. 

Figure 6A illustrates the painting-wetting de- 
vice used for coating or spreading a U{V. 
130 paint during the stop and metering step. 
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Figure 7A illustrates the painting-wetting de- 
vice during the pre-coating step in which U.V. 
paint is coated on the rollers. 

Figure 8A illustrates the device during the 
5 step in which U.V. paint is coated on the 
plate. 

Figure 6B illustrates the painting-wetting de- 
vice used for coating U.V. paints by means of 
two painting rollers during the stop and met- 
10 ering step. 

Figure 7B illustrates the painting-wetting de- 
vice during the step in which U.V. paint is 
precoated on two painting rollers. 

Figure 8B illustrates the device for coating 
15 U.V. paint on the plate by means of two 
painting rollers. 

Figure 9 illustrates the device used as a 
wetting assembly during a stop step. 

Figure 10 illustrates the device always used 
20 as a wetting assembly during the pre-wetting 
step. 

Figure 1 1 illustrates the device used as a 
wetting assembly during the printing step, in 
which the wetting liquid, already supplied to 
25 the vibrating assembly, arrives at the inked 
plate. 

Figure 12 illustrates the system for recircu- 
lating the U.V. paint. 

For clarity the positions and working steps 
30 thereinabove disclosed may be defined as fol- 
lows: 

A) Device used for painting by water or 
acrylic paints (Figs. 3-4-5). 

B) Device used for painting by U.V. paints 
35 (Figs. 6-7-8). 

C) Device used for wetting or moistening 
(Figs. 9-10-11). 

With reference to Fig. 1, the device com- 
prises four inker rollers 3, 4, 5 and 6, an 

40 inker-painting roller 2 and a painting roller 1 
which can be brought into contact with the 
plate of the cylinder A and moved away from 
said cylinder. The inker rollers 3, 4, 5 and 6 
are respectively coupled by intermediate vi- 

45 brating rollers 12 and 13 in turn contacting 
other rollers (not shown) which form, with 
said inker rollers, an integrating part of the 
vibrating assembly of a printing machine. 
The plate-bearing cylinder A is driven to ro- 

50 tate by a dedicated motor (not shown), and 
rotates according to the arrow F, while the 
inker rollers 3-6 and inker-vibrator roller 2 are 
driven to approach the cylinder A and move' 
away therefrom by means of conventional 

55 supporting members 41. 

The first inker roller 3 can be coupled to the 
inker-painting roller 2 by means of a coupling 
vibrating roller 7, this vibrating roller 7 being 
provided with an eccentric bush 39 and pneu- 

60 matic cylinder 40. 

The inker-painting roller 2 contacts a vibrat- 
ing roller 8 which operates in a similar way as 
the rollers 12 and 13 and which vibrating rol- 
ler, in Turn, contacts a transfer roller 9 which 

65 can be brought, by means of an eccentric 
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bush 37 and pneumatic cylinder 38, into con- 
tact with a metering roller 10. The metering 
roller 1 0 contacts a metering roller 1 1 , and it 
is possible to vary the mutual contacting pres- 
70 sure by means of eccentric bushes 44 and 45 
provided on the roller 1 1 and which may be 
adjusted by means of tie-rods 31 and 32. The 
roller 1 1 is constantly immersed within a first 
tray 14 provided for holding a wetting liquid 
75 (water-alchohol) or a U.V. (ultraviolet) paint. 

The painting roller 1 is provided with an 
eccentric bush 33 and pneumatic cylinder 34 
which can be controller through a tie-rod 42 
in such a way as to be brought to several 
80 positions, as it will become more apparent 
thereinafter. Said roller is provided for contact- 
ing a metering roller 15 which is constantly 
immersed within a tray 30 holding a water or 
acrylic paint (which thereinafter will be simply 
85 called "water paint"). 

The roller 15 is provided with an eccentric 
bush 35, a pneumatic cylinder 36 and adjust- 
ing tie-rod 43. 

The rollers 10 an 11 operate to coat or 
90 spread the product held in the tray 14 in the 
form of a thin and even film (of wetting liquid 
or U.V. paint). 

The painting roller 1 may contact exclusively 
the metering roller 1 5 or the metering roller 
95 1 5 and the cylinder-plate A or it may be re- 
moved from both these elements. 

Finally, with the painting roller 1 the meter- 
ing roller 15 cooperates, which may be 
moved to and away from the painting roller 1 . 
100 All of the inker rollers 3 to 6, the inker- 
painting roller 2 and painting roller 1 are 
coated by a resilient material, usually a rubber 
having a suitable hardness and a surface 
roughness. 

105 Likewise, the transfer roller 9 and metering 
roller 1 1 are coated by a rubber having differ- 
ent hardness and roughness. 

The vibrating roller 12 and 13, as well as 
the vibrating roller 8 and coupling roller 7 are 

110 provided with a plastics material (Rilsan) coat- 
ing effective to favour a perfect spreading of 
the ink and, in the case of the vibrating rollers 
8 and 7, of the wetting liquid or, alternatively, 
of the U.V. paint on the rollers arranged near 

115 the mentioned rollers. 

The metering roller 15, provided with a 
chromium plated surface, operated to coat the 
surface of the painting roller 1 with the water 
paint. 

120 The metering roller 10 is also provided with 
a chromium plated and roughened surface. 

According to the provided embodiment of 
the present invention, the vibrating rollers 12 
and 1 3 and 8 are driven with a translation 

125 motion in order to better spread the ink on 
the contacting inker rollers. 

Moreover, these rollers are driven in such a 
way as to constantly rotate with the speed of 
the plate-bearing cylinder A. 

130 The coupling vibrating roller 7 is also pro- 




vided with a translation movement. 

The painting roller 1 is driven by a mecha- 
nism including gear and free wheels so de- 
signed as to cause said roller to rotate with a 
5 speed approximative^ equal to that of the 
plate-bearing cylinder A and cause said roller 
to continuously rotate, by a friction or gear 
drive, even if, after disengaging from the 
stopped plate-bearing cylinder A, it is held in 
10 contact with the metering roller 15 which con- 
tinues to rotate. 

As is shown in Fig. 2, the metering roller 
10 is driven, through the gear wheels 27 and 
26, by a dedicated motor 28 operating with a 
15 variable speed, that is with a speed which is 
independent from that of the plate bearing cyl- 
inder A, and is provided with a gear wheel 25 
by means of which is drives the gear wheel 
24 arranged on the pivot pin of the metering 
20 roller 11. 

The specific gear ratio of the two metering 
rollers 10 and 11, which are held into contact 
by friction, with respect to the gear ratio of 
the gear drive, causes a slight offset of the 
25 peripheral speeds of said metering rollers. 
This condition, jointly to the feature of ad- 
justing the position of the metering roller 1 1 
with respect to the metering roller 10 in an 
independent way on the two sides by acting, 
30 through the adjusting tie-rods 31 and 32 (Fig. 
1), on the two eccentric bushes 44 and 45, in 
which there are mounted the pivot pins of the 
roller 1 1 , affords the possibility of evenly 
coating or spreading the wetting liquid or U.V. 
35 paint supplied on their surfaces. 

The motor 28 also drives the metering roller 
15 through the gear wheel 29 arranged on the 
pin of said metering roller 15. 
The metering roller 15, mounted on an ec- 
40 centric bush 35 driven by the pneumatic cylin- 
der 36, may be moved toward and away from 
the painting roller 1 . The tie rods 42 and 43 
operate to adjust the position of the metering 
roller 15 with respect to the painting roller 1, 
45 in an independent way on the two sides. 
The inker rollers 3 to 6 and inker-painting 
roller 2 may be moved away from the plate 
bearing cylinder A by means of the supporting 
members 41, known per se, which are pro- 
50 vided with suitable mechanisms for driving 
them. 

In the same way, the vibrating roller 7 and 
transfer roller 9 may be moved away from 
one of the rollers contacted thereby in a com- 
55 pletely automatic way, depending on the use 
of the device and its working steps. 

More specifically, whereas the coupling driv- 
ing roller 7 is supported by means of the 
eccentric bush 39 thereon the pneumatic cylin- 
60 der 40 operates, the transfer roller 9 is sup- 
ported on an eccentric bush 37 driven by the 
cylinder 38. 

The painting roller 1 may be moved away 
from the plate bearing cylinder A. To this end, 
65 there is provided an eccentric bush 33. driven 
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by the pneumatic cylinder 34, which affords 
the possibility of displacing the roller with re- 
spect to the plate bearing cylinder A. 
According to a preferred embodiment of the 

70 invention, the painting roller 1 is reciprocated 
along the axis with a reciprocating motion 
from right to left and from left to right 

This reciprocating motion affords the possi- 
bility of perfectly spreading the water paint. 

75 Fig. 2, in addition to the disclosed device 
for driving the metering roller 10 (and accord- 
ingly the metering roller 11) and metering rol- 
ler 15, illustrates the gear driving mechanism 
for driving the painting roller 1 . 

80 This mechanism permits the roller to be 
always held in a driven condition, that is it is 
driven either by the plate-bearing cylinder A or 
by the metering roller 15. 
On the pivot pin of the painting roller 1 

85 there is arranged the gear wheel 16 cooperat- 
ing with the gear wheel 17 rigid with the gear 
wheel 18 mounted on a free wheel (not 
shown). 

The gear wheel 18 is driven by the gear 
90 wheel 19 which is mounted, in the illustrated 
embodiment, on the pivot pin of the vibrating 
roller 12 rotating with a speed equal to that 
of the plate-bearing cylinder A. 
This is obtained by means of the gear 
95 wheel 20 which cooperates with the gear 
wheel 21 of the plate-bearing cylinder. 

The painting roller 1 may be driven, other 
than by the vibrating roller 12 (as shown in 
Fig. 2 for facility) directly by the plate-support- 
100 ing cylinder A or by the vibrating roller 8 or 
by another roller driven by the plate support- 
ing cylinder A. 

Thus, the painting roller 1 rotates with the 
same speed as the plate supporting cylinder 
105 A, as said cylinder is driven. 

However, since the paint is to be always 
held in recirculation on the surface of the rol- 
lers, it is necessary that the painting roller 1 
be able of continuously rotating even after be- 
110 ing disengaged from the already stopped plate 
supporting cylinder A. 

Because of this reason there are provided a 
further gear wheel 22, mounted on the pin of 
the painting roller 1 through a free wheel and 
115 a gear wheel 23 mounted on the pin of the 
metering roller 15 and meshing with one 
another. 

In the case of a stopping during the painting 
step, the plate supporting cylinder A is also 
120 stopped while the painting roller 1, which is 
now separated from the plate supporting cyl- 
inder A, continuously rotates driven by the 
gear wheel 22. 
Under these conditions, in fact, the free 
125 wheel arranged inside the gear wheel 18 al- 
lows for the two gear wheels 16 and 17 to 
rotate, whereas the gear wheels 18, 19, 20 
and 21 held in a rest condition. 
Moreover, as, during the washing step, the 
130 plate supporting cylinder A is rotated in a op- 
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posite direction to the printing direction, the 
gear wheel, disengaged from the gear 18 
causes the gear wheel 19 end other gears 
associated therewith, and, accordingly, the 
5 painted roller 1 , not to be counterrotated, in 
such a way as to damage the painting roller 

The free wheel of the gear wheel 22 allows 
for the painting roller 1 , during the printing 

10 step, to rotate with a speed equal to that of 
the plate supporting cylinder A thereby disen- 
gaging from the driving of the gear wheel 22 
of the metering roller 15, the speed of which 
is independent from that of the plate support- 

15 ing cylinder A. 

Thus, the free wheels act both as speed 
exceeding member and as an anti-return de- 
vice. 

A further object of the present invention is 
20 to provide such a device which affords the 
possibility of easily switching from the use of 
the paint to that of the wetting water while 
obtaining, in both processes, optimal results 
independent from the reversibility of the sys- 
25 tern. 

The following disclosure illustrates the man- 
ner in which a new arrangement of the rollers, 
cooperating in a different way depending on 
the carried out operation (water painting, U.V. 
30 painting or printing and then wetting) affords 
the possibility of achieving the intended ob- 
ject. 

A-Device for acrylic or water paint 

35 The so called "water paints" or "acrylic 
paints", because of their very high drying 
speed, must be held in a continuous recircula- 
tion by the roller of the painting device and 
must be transferred in a time as small as pos- 

40 sible on the support to be painted. Accord- 
ingly it is necessary to use a particular confi- 
guration for the device made according to the 
present invention. 
The inker rollers 3 to 6 are held disengaged 

45 while also the painting roller 2 is removed 
from the plate and the transfer roller 9 re- 
moved from the metering roller 10. 

The paint, supplied from the tank 30 is met- 
ered by the metering roller 15 and, accord- 

50 ingly, immediately transferred to the plate 
through the painting roller 1. 

The operation comprises three steps: 
-supplying of the paint to the roller 15 (Fig. 
. 3) 

55 -pre-coating of the paint on the painting roller 
1 (Fig. 4) 

-coating of the paint on the plate (Fig. 5). 

At the start, the painting roller 5 is held 
separated by the plate and metering roller 15, 
60 while the paint arrives at said metering roller 
15 from the tank 30. 

After a short period of time, the painting 
roller 1 is brought into contact with the met- 
ering roller 15 which transfers thereto the 
65 paint for precoating said paint thereon. 
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During this step, the roller is held removed 
from the plate bearing cylinder A and rotates 
with a speed approximative^ equal to that of 
the metering roller 15, driven by the gear 22 
70 meshing with that of the metering roller 23 
(Fig. 2). 

During the last step of this painting oper- 
ation, the plate supporting cylinder A starts to 
move and the painting roller 1 contacts it and 

75 coats the paint thereon. 

According to the already disclosed operation 
of the gear drive, the painting roller 1 rotates 
now with a speed approximatively equal to 
that of the plate supporting cylinder A. 

80 At the start of this step, the metering rol- 
lers 10 and 11 rotate with a speed greater 
than that of the normal operation, for a time 
period which can be set from 0 to 20 sec- 
onds. 

85 According to a preferred example of the in- 
vention, in the case of a short interruption of 
the painting operation, the painting roller 1 is 
held in contact with the metering roller 15, 
which continues to rotate, while it moves 

90 away from the plate bearing cylinder A. 

Thus, the device assumes again a configura- 
tion like that provided from the pre-coating or 
prespreading step in which the paint is pre- 
coated on the painting roller 1 (Fig. 4). 

95 During this time period, the paint is continu- 
ously recirculated on both the rollers 1, 15 
included in the device. 

The above mentioned operation steps and 
the short path of the acrylinc paint or water 
100 meet the working conditions imposed by the 
physical-chemical characteristics of this parti- 
cular paint and mainly those of its quick dry- 
ing. 

105 B-Device used for U.V. paints 

Printing tests have shown that, as U.V. 
paints are used for the painting operation, it is 
necessary to use a proper number of rollers 
effective to assure a perfect coating of the 
110 paint film before the paint reaches the plate. 
Due to this reason, an advantageous em- 
bodiment of the invention provides for the use 
of the most part of the rollers included in the 
painting-wetting device, any time U.V. paints 
115 are used for the painting operation. 

The inker rollers 3 to 6 are separated from 
the plate bearing cylinder A and the coupling 
vibrating roller 7 is removed from the first 
inker roller 3 in such a way as to switch off 
120 the inking and vibrating assembly. 

The operation of the metering roller 1 1 , 
contacting the metering roller 10, assures a 
perfect spreading of the paint film. 
The paint arrives at the painting roller 2 
125 through the transfer roller 9 and vibrating rol- 
ler 8. 

The combined operation of the vibrating rol- 
lers 7 and 8 affords the possibility of coating 
on the painting roller 2 the paint supplied by 
130 the tank 14 and metering that paint, the so- 




GB 2 184 982 A 



called excess paint, taken up from the plate 
by the painting roller. 

In the operation it is possible to distinguish 
three operating steps; 
5 -Metering of the U.V. paint by the metering 
rollers 10 and 11 (Fig. 6/A) 
-Pre-coating of the paint on all of the rollers 
of the device (Fig. 7/A) 
-Coating of the paint on the plate (Fig. 8/ A). 

10 At the start of the working step, the inker 
rollers 3 to 6 are spaced from the plate bear- 
ing cylinder A and the coupling vibrating roller 
7 is removed from the first inker roller 3. 
For the overall duration of the painting oper- 

15 ation by means of U.V. paints, the painting 
roller 1 is held separated from the plate A 
and the metering roller 1 5 from the painting 
roller 1. 

Simultaneously, the painting roller 2 is re- 
20 move from the plate bearing cylinder A and 
the transfer roller 9 is disengaged from the 
metering roller 10. 

As the painting operation continues, the 
metering roller 10 and 11 are driven and 
25 meter the paint which is present on their sur- 
face. 

After a preset period of time corresponding 
to few seconds, the transfer roller 9 contracts 
the metering roller 10. 

30 Thus the paint pre-coating step is started 
(Fig. 7/A) during which step the paint stream 
flows through the metering device and arrives, 
through the transfer roller 9 and vibrating rol- 
ler 8, at the painting roller 2. 

35 During this period of time, the painting roller 
2 is held separated from the plate bearing 
cylinder A. 

The pre-coating step continues as far as the 
paint has been evenly coated on the surface 
40 of ail of the rollers of the device and, in parti- 
cular, on the painting roller which will transfer 
it to the plate bearing cylinder A. 

At the end of this paint pre-coating step, 
the painting roller 2 contacts the plate bearing 
45 cylinder A and coats paint thereon. 

At the start of this last step, the metering 
rollers 1 0 and 1 1 rotate with a greater speed 
for some seconds, in such a way as to com- 
pensate of the complete absence of paint on 
50 the plate bearing cylinder A. 

In a case of a stop during the painting oper- 
ation, the rollers of the device assurme the 
arrangement provided for the paint precoating 
step, and the paint is continuously recirculated 
55 in such a way as to prevent waste from oc- 
curring at the restart of the operation. 

An advantageous modified embodiment of 
the device provides for the use of both the 
painting rollers 1 and 2 for coating ultraviolet 
60 paints. 

This object is achieved due to the fact that 
the painting roller 1 may be now located in 
five very different positions that is: 
-a position separated form the plate bearing 
65 cylinder A. by the metering rollers 15 and 10; 



-a position separated by the plate cylinder A 
and metering roller 10 but in contact with the 
metering roller 15 (during the coating or 
spreading of water-base paints); 
70 -a position separated from the metering roller 
10 and in contact with the plate beating cylin- 
der A and metering roller 15 (also during the 
water paint coating); 

-a position separated by the plate bearing cyl- 
75 inder A and metering roller 15, but contacting 
the metering roller 10 (during the disclosed 
U.V. paint coating step); 
-a position separated from the metering roller 
15 and contacting the plate bearing cylinder A 
80 and metering roller 10 (also during the U.V. 
paint coating step). 

In operation, the painting roller 1 takes up a 
portion of the paint from the metering roller 
10 and coats it on the plate, while the re- 
85 maining paint arrives at the plate through the 
painting roller 2. 

Thus, the painting roller 1 coats the most 
portion of the paint on the plate, while the 
painting roller 2 acts as a metering member, 
90 since the painting supplied onto its surface is 
evenly coated as a very thin film, in an 
amount which is less than that supplied to the 
painting roller 1. 
The variation thereinabove mentioned in- 
95 eludes some operation differences which are 
due to the use of two painting rollers. 

More specifically, the positions assumed by 
the inker rollers 3 to 6 and coupling roller 7 
being the same, the painting roller 1 is held 
100 spaced from the metering roller 15, but it is 
brought to contact the metering roller 10 and 
hence the plate bearing cylinder A. 

Thus, at the start of the operation, the 
painting rollers 1 and 2 are held removed 
105 from the plate bearing cylinder A, while the 
transfer roller 9 is disengaged from the meter- 
ing roller 10. 

After the metering of the paint by the met- 
ering rollers 10 and 11, the painting roller 1 is 
110 brought into contact with the metering roller 
10 (Fig. 6/B) thereby taking up paint. 

Then, during a second period of time, the 
transfer roller 9 is caused to approach the 
metering roller 10 (Fig. 7/B) thereby allowing 
115 for the paint to reach the painting roller 2. 
Then the third U.V. paint coating step on the 
plate A is started, during which step the 
painting rollers 1 and 2 contact the plate and 
coat thereon the paint (Fig. 8/6). 
120 During this U.V. painting steps, by using 
two painting rollers, the gear drive of the 
painting roller 1 (shown in Fig. 2) operates 
according to the operation principle disclosed 
for the case of the water paint coating oper- 
125 ation. 

From practical printing and laboratory tests 
it has been found very useful to heat the U.V. 
paint before sending it to the support to be 
painted 

130 Accordingly, the invention provides a parti- 



cular device for circulating the U.V. paint (Fig. 
12) which, in addition to assuring the recircu- 
lation of the paint, holds said paint at the set 
temperature value. By adopting this approach, 
5 according to the invention, it is possible to 
obtain the desired brightness of the printed 
sheet while favouring the drying of the paint 
and its perfect anchoring to the support. The 
device associated to the tank 14 consists of a 

10 vessel 47, holding the paint, arranged inside a 
temperature controlled tank 46, in which there 
are arranged the electric resistances 55. 

The paint exiting the vessel 47 is conveyed 
through the pump 48 to the tank 14 through 

15 the supplying duct 49. 

Through the above mentioned supplying 
duct 49 there is arranged a cock 50 to adjust 
the flow rate therethrough, in such a way as 
to supply the excess paint to the vessel 47 

20 through the duct 5 1 . From the tank or tray 
14, the paint is returned to the vessel 47 
through the outlet duct 52, to be recirculated 
again. 

The U.V. paint supplying system may be 

25 subjected to an advantageous variation by us- 
ing a viscosimeter 53 to hold constant the 
viscosity of the paint and adjust the percent 
concentration of the solvent arriving at the 
paint vessel 47 supplied from the vessel 54. 

30 The arrangement of the rollers of the paint- 
ing-wetting device affords the possibility of 
automatically washing the rollers, at the end 
of the painting step by water or U.V. paints. 
In order to carry out said washing oper- 

35 ation, it will be sufficient to set the device to 
the paint pre-coating step and supply to the 
trays 14 and 30 water or other washing 
liquid, instead of paint. 
The combined operation of the rollers as- 

40 sures a perfect washing of their surfaces with- 
out the need of carrying out manual cleaning 
operations. 

C-Device used as a wetting assembly 

45 The invention provides for the possibility of 
also using the device as a wetting assembly 
for carrying out the offset printing operation. 
From the Italian patent No. 2922 A/83 there is 
known a wetting device operating for moisting 

50 the vibrating assembly and then transferring to 
the plate ink and wetting solution in a mutual 
equilibrium condition. 

The device according to the present inven- 
tion holds unchanged the characteristics and 

55 objectives of the above mentioned wetting de- 
vice, by providing a plurality of rollers with 
alternating different surfaces and cooperating 
according to the same operating principle. 
The sole difference between ihe painting- 

60 wetting device and the exclusively wetting de- 
vice is the absence, in the first, of an addi- 
tional inker roller and hence the reduction of 
the number of the inker rollers from 6 to 5. 
The operating steps are held unchanged 

65 and. accordingly it will comprise the following 
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steps: 

-a rest or stop step (Fig. 9); 
-a pre-wetting step (Fig. 10); 
-a wetting step (Fig. 11). 
70 At the stan of the printing operation, the 
inker rollers 3 to 6 are held separated from 
the plate bearing cylinder A, as it it shown in 
Fig. 9. 

The coupling vibrating roller 7 approaches 
75 the first inker roller 3. 

The metering rollers 10 and 11 are started 
and they meter the wetting solution (water- 
alcohol) taken up from the tray 14 (Fig. 10). 
In the meanwhile, the inker-painting roller 2 
80 contacts the plate bearing cylinder A, while 
the transfer roller 9 contact the metering roller 
10. 

For the overall duration of the wetting oper- 
ation, the painting roller 1 is disengaged both 
85 from the metering rollers 15 and 10 and from 
the plate bearing cylinder A. 

During this pre-wetting step, the water-alco- 
hol solution arrives, through the vibrating roller 
7, at the first inking roller 9 and hence at the 
90 vibrating assembly. 

The operation of all of the inking and vibrat- 
ing rollers permits to achieve the proper 
water-alcohol-ink equilibrium condition, which 
is an indispesnable condition for a good print- 
95 ing. 

At the end of the pre-wetting step, the 
inker rollers 3 to 6 contact the plate bearing 
cylinder A and send thereto the already stabil- 
ized water-alcohol-ink composition (Fig. 1 1). 

100 

CLAIMS 

1. A reversible printing unit, characterised 
in that it comprises, in combination (a) a first 
water or acrylic painting roller assembly, (b) a 

105 second U.V. paint printing roller assembly, and 
(c) a third wetting roller assembly for carrying 
out the wetting operation during the conven- 
tion offset printing, the rollers of said roller 
assemblies being effective to be differently as- 

110 sociated to one another depending on the as- 
sembly which must operate. 

2. A reversible printing unit according to 
Claim 1 , characterised in that said first roller 
assembly consists of a first metering roller 

1 1 5 which is partially immersed in a first tray hold- 
ing water or acrylic paint, and a first wetting 
and painting roller effective to be associated 
to said first metering roller and to a plate 
bearing cylinder. 

120 3. A reversible printing unit according to 
Claim 1, characterised in that said second rol- 
ler assembly consists of a second metering 
roller, partially immersed in a second tray 
holding the wetting liquid or U.V. paint, a third 

125 metering roller, a first transfer roller, a first 
vibrating roller, a first inker-painting roller and 
said plate-bearing cylinder. 

4. A reversible printing unit, according to 
Claim 3, characterised in that with said sec- 

130 ond assembly is essociateti with the first 




painting roller located between said third met- 
ering roller and said plate-bearing cylinder 

5. A reversible printing unit according to 
Claim 1 , characterised In that said third as- 

5 sembly consists of said second metering rol- 
ler, said third metering roller, said first transfer 
roller, said first vibrating roller, said first inker- 
painting roller, a coupling vibrating roller and a 
plurality of inker rollers forming a part of a 
10 conventional vibrating assembly. 

6. A reversible printing unit, according to 
the preceding claims, characterised in that said 
third metering roller is driven, through gear 
wheels, by a dedicated motor operating with a 

15 variable speed and independent from that driv- 
ing said plate-bearing cylinder and is provided 
with a gear wheel for driving a gear wheel 
arranged on the pivot pin of said second met- 
ering roller, the gear ratio of said third meter- 

20 ing roller and said second metering roller, 
which are held in friction contact with one 
another, with respect to the gear ratio of the 
gear drive, causing a slight offset of their per- 
ipheral speeds. 

25 7. A reversible printing unit, according to 
Claim 6 characterised in that on the pivot pin 
of the first painting roller there is arranged a 
first gear wheel cooperating with a second 
gear wheel and a third gear wheel mounted 

30 on a free wheel, said third gear wheel being 
driven by a fourth gear wheel mounted on the 
pivot pin of a conventional vibrating middle 
roller the peripheral speed of which corre- 
sponds to that of said plate-bearing cylinder. 

35 on the pivot pin of said first vibrating roller 
there being mounted a fifth gear wheel and 
related free wheel and meshing with a fifth 
gear wheel keyed on said metering roller. 
8. A reversible printing unit, according to 

40 the preceding claims, characterised in that said 
first painting roller assumes, depending on the 
selected printing type, the following posi- 
tions:— 

-a position separated from the plate-bearing 
45 cylinder, from the first metering roller and 
third metering roller; 

-a position separated from the plate-bearing 
cylinder and the third metering roller, but in 
contact with the first metering roller; 

50 -a position separated from the third metering 
roller and in contact with the plate-bearing cyl- 
inder and first metering roller; 
-a position separate from the plate-bearing 
cylinder and first metering roller and in contact 

55 with the third metering roller; 

-a position separated from the first metering 
roller and in contact with the plate-bearing cyl- 
inder and third metering roller. 

9. A reversible printing unit, according to 
60 Claim 1, characterised in that it is provided 

with a device for recirculating the U.V. paint 
and holding said paint temperature at the opti- 
mum value. 

10. A reversible printing unit according to 
65 Claim 9, characterised in that said recirculation 
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device comprises means for controlling said 
paint viscosity. 

11. A reversible printing unit according to 
Claim 9, characterised in that said recirculation 

70 and heating device consists of a paint collect- 
ing vessel, a temperature controlled tank in- 
cluding heating electric resistance, the paint 
supplied from said vessel being pumped to- 
ward said second tray through a supplying 

75 duct provide with a cock for adjusting the 
flow rate, the excess of paint being returned 
to the vessel through a duct. 

12. A reversible printing unit according to 
Claim 10, characterised in that said means for 

80 controlling said paint viscosity comprise a vis- 
cosity meter driving a valve associated with a 
solvent vessel. 

13. A reversible printing unit according to 
one or more of the preceding claims, charac- 

85 terised in that the first painting roller, first 
metering roller, second metering roller, first 
transfer roller and coupling vibrating roller may 
be moved away from thier axes by means of 
eccentric bushes driven by a pneumatic cylin- 

90 der. 

14. A reversible printing unit substantially 
as described herein with reference to and as 
illustrated in the accompanying drawings. 
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